Morphological and micromorphological characters of the nutlets of ten Onosma species in Turkey were reported. Studied fruit surfaces show some variations. Based on the structure and patterns of epidermis cells of the nutlets, two principal types can be distinguished. In Type 1, the epidermal cells of the nutlet surface are formed in a reticulate pattern with varied sizes and shapes of the meshes. This type is the most common type in the studied species. Seven of the species observed belong to the reticulate type, i.e. O. bracteosum, O. mutabile, O. aleppicum, O. bornmuelleri, O. aucheranum, O. araraticum and O. tauricum. In Type 2, the epidermal cells of the nutlet surface are formed in an elongated type with varied sizes and shapes. Three of the observed species belong to this type, i.e. O. roussaei, O. isauricum and O. stenolobum. Significant taxonomic differences between species were determined on the surface of the nutlets.
Introduction
The genus of Onosma L. (Boraginaceae) is represented by about 100 taxa (95 species) in Turkey. Onosma has 48 endemic species and 1 endemic variety (Riedl 1978; Davis et al. 1988; Yildirimli 2000) . These numbers show that this genus is important in Turkey. The genus has been divided into three sections: Onosma, Protonosma and Podonosma. Most of the species in Turkey belong to section Onosma. This section was separated into two subsections according to hair type: Asterotricha (Boiss) Gürke and Haplotricha (Boiss) Gürke. Riedl (1978) pointed out that the classification appears to be partly artificial and in need of re-investigation and that new data may provide useful reference points in a future classification. There have been anatomical studies (Akçin & Engin 2001 Akçin 2004 ), karyological studies (Teppner 1981 (Teppner , 1988 and chemical studies (Mellidis & Papageorgiou 1987; Khajuria & Jain 1993; El-Shazly et al. 2003; Ozgen et al. 2004 ) of Onosma species. Khatoon et al. (1994) studied ultramorphology of some Boraginaceous taxa including Onosma.
Studies on the morphology and anatomy of fruits and seeds have been useful to support the delimitations of individual or groups of taxa (Juan et al. 2000) . The micromorphology of several plant seeds and fruits has been examined by SEM and their taxonomic importance has been proved by many authors (Juan et al. 2000; Coskuncelebi et al. 2000; Ozcan 2002; Hassan et al. 2005; Bobrov et al. 2005; Song et al. 2005 ). There have not been micromorphological studies on nutlet of Turkish Onosma species. 10 Onosma species in Turkey have been examined to determine the nutlet surface patterns using the SEM.
Material and methods
Nutlets used for observations were collected in the field in 1998-2000. The plant materials were identified and deposited at Ondokuz Mayıs University Herbarium. Collection data of the studied species are given in Table 1 . 15 randomly chosen nutlets (among 10 plants) were measured in order to obtain the nutlet sizes. For scanning electron microscopy, dried mature nutlets were mounted on stubs using double-sided adhesive tape. Samples were coated with 12.5-15 nm of gold. Coated seeds were examined and photographed with JMS-6400 Scanning Electron Microscope. Observations were made on the surface patterns of nutlets as in Stearn (1973) .
Results
Nutlet shape ( Nutlet surface (Table 2) Studied nutlet surfaces show some variations. Based on the structure and patterns of epidermis cells of the nutlet, two principal types can be distinguished. These two types have several subtypes.
Type 1 (Figs 1-14) The epidermal cells of nutlet surface formed in a reticulate ornamentation with varied sizes and shapes of the isauricum has elongated epidermis cells. Cell walls are clear and not lineate. In the nutlet of O. stenolobum, the surface epidermis cells are elongated rectangular and large. Cell walls are wavy.
Discussion
The studied ten species belong to section Onosma. Two species, O. araraticum and O. aleppicum belong to subsection Haplotricha. The other species fall to subsection Asterotricha. Five species are endemic for Turkey. Riedl (1978) pointed out that the classification appears to be partly artificial and in need of re-investigation and that new data may provide useful reference points in a future classification. Some species of Onosma are difficult to separate from each other. The fruits of Boraginaceae O. araraticum has isodiametric cells. The cells are concave and bigger than the cells of O. aucheranum. Boundaries are thick. In O. tauricum, the surface type is reticulate. Cells are small and rectangular. Boundaries and cells are on the same line.
The fruit and seedcoat micromorphlogy are important for the classification besides morphological features. Many family, genus and species were studied at SEM and useful data was found (Hassan et al. 2005; Song et al. 2005) . As a result of this study, micromorphological features on nutlet surface of Onosma species could be useful in solving taxonomic problems.
